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FEM analysis on environmental stress cracking for plastic pipe materials
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Environmental stress cracking (ESC) is one of the important causes of failure of a polymer product such as
a pipe for chemicals. Both mechanical loading and diffusion of chemical from the surface of material are
dominant factors of ESC. In this study, growth behavior of ESC was simulated by FEM analysis as a
structure-diffusion interaction problem. The results show that the crack growth rate and the crack surface shape
were affected by the diffusional rate and diffused concentration distribution in the material.
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Fig.1 Analysis model

Tablel Analysis parameter settings
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Condition | Diffusion
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1 O 0 10

2 O 0 10000

3 O 5 10

4 O 5 10000
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Fig.2 Growth of crack surface
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Fig.3 Final concentration distribution
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Fig.4 Relationship between crack length and time
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